Introduction
Cupping is an ancient therapeutic procedure that has been practiced for thousands of years and throughout various civilizations (1) . It dates as far back as ancient Egypt, around 1500 BC, where cupping was seen as a remedy for diseases including ocular inflammation, tonsil enlargement, headaches, gout, and lack of sleep (1) . Drawings of cupping can be seen on the Temple of Kom Ombo near Luxor, one of the Egypt's most ancient cities (2, 3) . The Ebers Papyrus, an Egyptian medical text, describes cupping used to treat various ailments including pain, fever, and dysmenorrhea.
In ancient Greece, cupping was described by Hippocrates (4). Hippocratic physicians used cupping to restore the balance between the four humors: blood, phlegm, yellow bile, and black bile (5) . Galen, a Greek physician and philosopher, was known to use cupping as well (6) .
In the Chinese tradition, cupping was described in the early Han dynasty (7, 8) . They believed that with "acupuncture and cupping, more than half of the ills [are] cured" (8) . There are records of cupping being used in treatment of patients with tuberculosis and chronic cough, and even to treat poisonous snakebites (8) . Previously, animal horns were utilized in the procedure. Over time, the procedure evolved to use bamboo, earthenware, and, in modern times, glass cups.
It is evident that cupping was practiced in various forms throughout many civilizations. The two main types of cupping can simply be defined as "wet" or "dry" cupping. The fundamental difference is that wet cupping involves an element of bloodletting. During early Islamic times, wet cupping, called al-hijamah, was central to medicinal practices (9) . Al-hijamah means "to reduce in size" or "to return the body to its natural state" (2) . In the Islamic tradition, Prophet Mohammed said to his followers "indeed the best of remedies you have is hijamah (cupping)" (10) . Al-hijamah was used in the prophetic tradition to cure headaches and pain, among other ailments.
Today, there is an increased interest in integrating complementary and alternative medicine (CAM) with current modern medical practices. Cupping has recently become evident in modern culture, especially after the 2016 Olympics in Rio de Janeiro, Brazil (11) . Prominent athletes were seen competing with the dark circular marks evident on their backs (12) . Many competitive athletes have partially attributed their success to cupping because it reduces pain and improves recovery.
However, many medical providers may still be opposed to integrating CAM due to the limited evidence-based medicine supporting its benefits. Cupping is still used in different variations worldwide, particularly in the Middle East and in East Asian countries.
Types of cupping
There are many variations of cupping; most commonly they are characterized as dry cupping or wet cupping.
Dry cupping
Dry cupping is performed by coating a thick glass cup with alcohol (13) . A flame is applied and, just before extinguishing it, the coated cup is applied to the patient's skin. It is important to note that the flame should heat the air in the cup and not the cup itself (14) . As the cup is placed on the skin, negative pressure suctions the skin into the cup (15) . The cups remain in place for about 10-15 minutes (14) . Patients are often left with circular ecchymosis and petechiae, due to trauma to superficial blood vessels (15) .
Wet cupping
Wet cupping is different from dry cupping in that it involves bloodletting (16) . It is thought that wet cupping may be more advantageous because it changes the patient's circulation in two ways (14) . First, blood loss stimulates the bone marrow to produce new erythrocytes and leukocytes. Second, there is a reduction in blood viscosity, which may lead to improved blood flow.
There are two different forms of wet cupping that are commonly used (17) . The first is referred to as the cupping, puncturing, and cupping method (CPC). It consists of six steps: demarcating the skin, sterilizing the area, cupping, puncturing, cupping, and sterilizing once again. The second method is the puncturing and cupping (PC) method, which involves five steps: demarcating the skin, sterilizing the area, puncturing, cupping, and sterilizing once again. Y. Soliman et al.
The feature that differentiates CPC from PC is that the former essentially begins with dry cupping and is then followed by puncturing. The PC method starts with puncturing. The skin is punctured with a scarificator, an instrument with a series of small blades (14) . When the scarificator is applied to the skin, the result is a series of small incisions that are approximately 1 cm long and 4 mm deep. The cups are then placed on top of these areas to extract blood through the lesions. Approximately 50 to 300 ml can be extracted during each cupping session. CPC is used more widely in the Middle East and is traditionally known as al-hijamah (17, 18) . The PC method is more commonly utilized in China, Korea, and Germany (17, 18 ).
Adaptations to cupping
There have been many new adaptations to traditional cupping techniques (14) :
• Moving cupping. This is a form of dry cupping that is often applied to the back (14) . Practitioners use cups with a smooth edge to allow free strokes of movement. For example, bamboo cups cannot be used due to their sharp edges. Similarly, this method cannot be used on broken skin or open wounds. Although this method can be painful, it is thought to be one of the most effective forms of cupping.
• Needle cupping. This method combines both wet cupping and acupuncture. It is thought to be most beneficial for knee and elbow joints (14) . After acupuncture is begun, the needles are left in position. Then a layer of oil is applied to the surrounding skin. A bamboo or glass cup is applied over the area with an acupuncture needle in place for 10 to 15 minutes.
• Herbal cupping. Bamboo cups are boiled in a large pan with a variety of herbs tailored to the patient's needs (7, 14) . It is thought that the cups will absorb the herbal remedy, which will then be transferred to the patient. The cups are pulled out of the water one by one, heated with a flame, and then applied to the patient. The cups are left for 10 to 20 minutes. Practitioners must be very careful when using herbal cupping to avoid burns.
• Water cupping. In this type of cupping, a bamboo or glass cup is partially filled with water and the cupping procedure is carried out quickly (7, 14) . It requires a higher level of skill to avoid spilling the water. It is thought to be beneficial in cases of asthma or coughing. It also results in minimal bruising and is often used in children.
• Pulsatile cupping. This method can be used as an adaptation to either wet or dry cupping. A pulsatile vacuum is generated through a pump mechanism (17, 19) . It is thought to be most beneficial in treating large joints, especially for osteoarthritic pain.
Understanding the mechanism
As interest in CAM increases, many studies have attempted to explain the mechanism by which cupping may provide relief to the patient. One prospective study used dry cupping over the infraspinatus muscle, a typical location for shoulder pain, and used nearinfrared spectroscopy to assess changes in hemoglobin (20) . The study showed a significant drop in hemoglobin with an increase in oxygenated hemoglobin in the cupping areas. They concluded that cupping facilitated oxygenation of muscles and thus may aid in improving muscular activity and decreasing pain.
Another study set out to understand the biological process behind decreased pain expression due to cupping (21) . Wet cupping was used on the paralumbar region of rat models. Researchers found that heat shock protein 70 (HSP70), a chaperone protein that prevents stress-induced denaturation, and beta-endorphin, an endogenous opioid, were elevated in the treatment group in comparison to control groups. They concluded that wet cupping might be beneficial in pain management through increased HSP-70 and beta-endorphin expression.
Another study showed that wet cupping might be beneficial by removing oxidants and reducing oxidative stress (22) . Venous blood and wet cupping blood samples were collected from fasting healthy volunteers. Spectrophotometry was used to analyze serum nitric oxide and malondialdehyde levels, and superoxide dismutase and myeloperoxidase activity were measured. The results showed higher levels of myeloperoxidase, malondialdehyde, and nitric oxide but lower levels of superoxide dismutase in wet cupping blood compared to venous blood. They concluded that the therapeutic effect of wet cupping may be linked to the excretion of oxidants from the body because the wet cupping sample had a higher level of oxidants compared to the venous samples (22) .
Cupping in dermatology
Cupping has been used to treat various dermatological conditions (Table 1) . A systematic review of eight randomized controlled trials that included 651 patients showed that wet cupping was superior to medical management in treatment of herpes zoster with regard to cure rate, improved symptoms, and reduced incidence of post-herpetic neuralgia (23) . However, one report describes a secondary case of herpes simplex virus (HSV) infection secondary to acupuncture and cupping (24) . The patient had been treated with both methods for myalgia of the elbow. Three days later, she developed painful, erythematous papules. The diagnosis was confirmed by skin biopsy showing the inclusion bodies and ballooning degeneration classically seen in HSV. Other known triggers to HSV reactivation include laser surgery, dermabrasion, and local tissue trauma (25, 26) .
Li and Ding reported on 40 patients treated with cupping for urticaria (27) . Patients in the therapeutic arm had symptoms of urticaria lasting between 1 day and 3 years. Twenty control patients were treated with a traditional Chinese remedy and a first-generation antihistamine. The results showed significant improvement in the control group as evaluated by the Criteria for the Therapeutic Effects of Traditional Chinese Medicine on Diseases and Syndromes. In the control group, the cure rate was 55% compared to 30% in the control group. They described the case of one patient in the treatment group, a 19-year-old Chinese female, whose urticaria was reduced to light itching after three sessions. The patient's urticaria completely disappeared after six treatments with no relapse at the 1-year follow-up.
Cupping has also been used in treating acne. In one singleblind prospective study, patients with moderate acne vulgaris received pricking bloodletting, a form of wet cupping, twice a week for 6 weeks (28). Acne vulgaris was evaluated using the global acne grading system (GAGS) score. The GAGS score is graded as mild, severe, and very severe. The score accounts for the following factors: area of involvement, distribution of acne, and density of pilosebaceous units on the patient's face, chest, and back. Patients showed an improved GAGS score with improvement in their acne vulgaris at the end of intervention. In another study of the treatment of acne vulgaris, wet cupping in addition to a Chinese herbal mask was compared to a control group using a Chinese herbal mask alone (29) . The treatment group with wet cupping had a significant clinical improvement rate of 94.7% compared to 61.1% in the control group after a 2-week course of treatment (29) . One limitation to the study was the lack of quantitative endpoints to assess the efficacy of treatment. Yao and Li reported wet cupping as an effective treatment for acute eczema in comparison to patients treated with oral loratadine and topical ointments (30) . However, Hon et al. described the case of an 11-year-old girl with high IgE levels, eczema, allergic rhinitis, and asthma (31) . After many trials of diet modification, the patient's parents pursued cupping and acupuncture therapy. One day after treatment, the patient developed blistering, which progressed into two deep, exudative ulcers. The authors advocated against seeking "extreme alternative therapy" because eczema is more safely treated with topical steroids and emollients. The mainstay of treatment for atopic dermatitis is topical corticosteroids and emollients, which are often successful and safe (32) . For patients with moderate to severe disease, standard treatment options currently include topical calcineurin inhibitors, phototherapy, and immunomodulators such as cyclosporine and dupilumab (32, 33) . However, if a patient desires cupping as a supplement to the standard treatment, a trained professional should be sought.
Furthermore, cupping has been used in the treatment of psoriasis. A case report described the use of al-hijamah in treating a 30-year-old Saudi male with psoriasis (34) . The patient had a Psoriasis Area Severity Index (PASI) score of 2 and had been unsuccessfully treated with topical steroid creams. After three sessions of al-hajimah, the patient had a 90% remission of the lesions. At the 6-month follow-up, the patient had not suffered any new lesions but had minimal recurrence of previous psoriatic lesions below the elbow. The authors concluded that cupping has a potential role in treating psoriasis. However, more studies are needed, because psoriasis is a dermatological condition that can remit spontaneously.
One case series reports the successful use of combination of needling and cupping for treatment of erysipelas, an infection of the upper dermis layer. The majority of patients had erysipelas on the tibial surface (35) . The authors treated 20 patients with 3 to 7 sessions of combined cupping and needling. They observed symptomatic relief in 16 patients with no clinically observed relapse. The authors advocated for the use of these techniques especially to promote better blood circulation, which may play a role in reducing inflammation. We do not advocate for the use of cupping as an alternative to antibiotic therapy; however, cupping may play a role in reduction of inflammation and pain.
Thus, it is clear that there have been attempts to apply cupping to treat a variety of dermatological conditions. However, the majority of studies and reports were carried out using a small sample size and qualitatively assessed the efficacy of treatments. More studies, and preferably randomized controlled trials, are needed to truly demonstrate the role of cupping in treating dermatological conditions.
Cupping critiques and adverse events
Although there has been a move to integrate CAM with modern medical practices, there is still high skepticism among physicians, especially in the United States (36) . There are few randomized controlled trials that support the use of cupping to treat various diseases. Furthermore, many studies have been published in Chinese, making them less accessible to Western practitioners. However, physicians are also hesitant to incorporate cupping in their practice or recommend it to patients due to reports of adverse events such as bruising, skin irritation, and infection (Table 2) .
Cupping lesions have often been mistaken for child abuse (37) . This is especially true in emergency rooms, where physicians are trained to be aware of signs of possible abuse in pediatric patients. Sandler and Haynes described a case of cupping mistaken for child abuse in an 11-year-old Mexican-American female (38) . The patient had been seen in an emergency department for shoulder pain of 1 month's duration. The mother of the patient was not satisfied with the treatment received in the emergency room and performed dry cupping for her daughter. At follow-up 1 week later; the patient had four circular patterns consistent with firstdegree burns. The burns were likely due to the cups being placed on the skin for an extended time period. The patient's pain was still present and the family was advised against using "folk remedies." This case was not child abuse. However, it suggests that CAM practices such as cupping should be performed by trained professionals in an appropriate setting. Furthermore, it is necessary to increase cultural awareness and to take a comprehensive medical history in order to prevent false reports of child abuse (39) .
One group conducted a systematic review of the literature for adverse events due to cupping (40) . Anemia, panniculitis, and herpes viral infection were among the most reported adverse events due to cupping. They attributed the adverse events to unqualified personnel or patients performing the cupping and extended periods of cupping longer than 1 month. Adverse events, such as anemia, were also more likely with wet cupping.
One case report describes a 39-year-old male that presented with fatigue and dyspnea on exertion (41) . The patient had undergone 6 months of wet cupping for chronic muscular pain. Labs showed iron deficiency anemia, and occult blood loss was ruled out by stool occult blood tests, esophagogastroduodenoscopy, and colonoscopy. The authors stressed the importance of considering cupping in the differential for iron deficiency anemia in patients for whom it is culturally appropriate.
Another case report describes a 66-year-old female that used wet cupping for over 10 years at home (42) . She presented with fatigue, pallor, jugular vein engorgement, crackles in both lungs, and bilateral pitting edema. The patient was found to have severe iron deficiency anemia with hemoglobin of 1.5 g/dl. She was also found to have cardiomyopathy with left ventricular concentric hypertrophy. After 3 months of treatment, the patient's cardiac failure reversed with improved cardiomegaly on radiographs and (46) normalized left ventricular wall thickness on echocardiogram. This case again highlights the need for cupping to be carried out by trained professionals. There have been a few cases reported of factitial panniculitis. One case describes a 54-year-old woman that had been treated with both cupping and acupuncture for several months due to myalgia (43) . The patient had several painful skin lesions on all extremities. Histopathology revealed severe fibrotic changes and hyalinization of collagen fibers with fat necrosis likely induced by trauma from cupping and acupuncture. Most such cases will resolve spontaneously; however, surgical intervention might be necessary in complicated cases (44) . Another report describes factitial panniculitis in a 56-year-old woman after cupping performed by the patient herself (44) . The authors stressed the importance of seeking trained professionals when using cupping therapy.
Another risk of cupping, especially when administered by untrained professionals, is burns. Iblher and Stark describe the case of a 59-year-old woman that acquired superficial to deep partial thickness burns over 15% of her body surface area (45) . The patient received cupping therapy from an untrained family member. The patient underwent surgical debridement and was admitted to the inpatient unit for 10 days. Healing was further complicated by allergic reactions to various topical lotions. The authors concluded that patients should be aware of all possible complications, especially because the scientific evidence for cupping is minimal.
There have been reports of infectious adverse events after cupping procedures. One report describes a cervical epidural abscess as a complication to combined wet cupping and acupuncture administered in a Korean hospital by a trained medical professional (46) . The patient received the combined procedure for persistent headache and 1 day later was admitted due to low-grade fever, swelling and pain in the posterior neck and submandibular region. The patient responded quickly to empiric antibiotic treatment and surgical intervention was deferred. This case demonstrates the importance of sterility and the use of a hygienic environment during cupping procedures.
Conclusion
Cupping is a form of CAM that has been around for thousands of years. The practice has flourished throughout many civilizations and has recently risen to popularity. Cupping has been used to treat a variety of conditions ranging from arthritic pain to acne. Unfortunately, the majority of studies that have examined the efficacy of cupping in treating different conditions have been only small-scale. Furthermore, the majority of these studies were carried out in countries where CAM procedures are commonly integrated with standard medical treatment. Many studies have also been published in a language other than English. There is a need to conduct large-sized, randomized clinical trials to truly assess the role of cupping in dermatological conditions and possible adverse outcomes. However, the use of cupping in medicine, and specifically dermatology, is promising. Recently there has been a rise in interdisciplinary management of patient care. Many patients individually seek out CAM practices such as cupping. It is important for clinicians to be familiar with these procedures in order to properly counsel patients. Overall, cupping may play a promising role in managing patients with dermatological conditions.
